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1 

im^^ 2 1 K (unimodal) <D^^ (grain si 

tms 0 nmt<Dm\Z.^^t-^^^^ (centered) ff*^ 
[ff^^4l Sfi'e^9 9. 5wt%'-'9 9. 8wt 
t^^^. Ro. mi 5 nmtms 0 /imk(DmK^*b 

[fS^^Sl (i)*^9 9. 5wt%-'9 9. 8wt 

m (green body) ^M^^ ^:^Tyy't. 

joa (article of manufacture) o 

[if 8 1 m^m 4 mmco-^ 9^^^ un^^t^m 

PPo 

[ff^^9] M^:^^'^^^^M (vacuum processing 
apparatus ) t th l^^ffl 'f'^tzi^ <0^^^^ (compon 

ent ) -efesff^^ria^osjao 

[0 0 0 1 1 

^cc^;/^>->/^bT#N^t^^?tV^g;^tt^^-r^ (highly 
resistant) . ^0i^tlfcTjl^^'r * ±"7 ^ iy i^Um\^ 

^^tf. ^mi^y'^'t:^'^m<Dm^wmfs:\^^i^u^^ (co 

mponents) ^COMm (article of manufacutre) (^Mi" 
[0 0 0 2] 

^^^^^^ ' ^ V—^>i^(Dy'x2±:p^<Dm. it^n. 

mmm (cvD) vT^^-^x*\^. mmma^M^m 



(2) ^M^8-2 3 1 2 6 6 

2 

-?) ;i^f>]Sg|L:fe (librated) :/^X-r*^(i, CVD 
y T^^-0^-YV/-<-4'^-«»b/cpli:l*:|^3^^ (re 
sidue ) ^f^^^^fci^\^mt^fh:bo ^^^^^X-^^t^. 

[0 0 0 3] #S^-^gV^JE;0. ®VN-r:^> • cn^yw:^- 
(4-1 OeV) *5<J:U^^^V^^;r>^ft^cJ:oT^#^S<5 

(tfett-^. 5?itX^X-^fi. m^M^^ (corros 

ive) "Cfc^o 

10 10 0 0 4] ±9^iy^ttmi^. 1 9 9 4^4^26 0 
\cmm^ntz.. Nowak bO^tea^fFW^v-y T/WNo. 
0 8/2 3 4, 7 4 6#tc|S*fe^tt;^cJ:9^i:CVDy r 

(exemplary) C VD y T ^ — ^Hi 1 tii^f o 

c<;^ft^Ki^^y r^^-fi. X^^-¥>-^^-i 0 K 

^7K>'Xl 2^. :;^f^i^A/X/W (gas injection nozz 
les ) 1 4^^1$-r^^JS^^!>i»^l 8 4'^;l*5V^T;^ 
^«^y • -r:=^7^^-/V K 1 6 (;ig^^ttfcig;^f^?i 

20 =K (planar disk ) 2 4 ^Htf$^^^ (dome-s 
haped ) i^tilt^^M'^ (hemispherical) (DM (annulus 
) 2 2;?)-^/^^^ • ?'^V^bi^-y :^^2 O^^LTV^ 
-60 ^ A^^<^S2 2 (insulator ) t^^fj: 

J-O. b-^A/4^^C^;0^ttfc (helically coiled) 
(RF) r>^y^'t2 6^^ni.XV^^o 
2A\X^ ^mWt^hfJ:^o '^^l^^<—\0(Dm\t,. 
^^4 5 ^^^^^-r^fdi^XT^t^^n.^^ . -<7^;=?;^/U4 4 ^^A. 
'CV^Tt><^:<. Ui^\.<n^ !>^^^4 5<^±^M (top 
surface ) i: [^-— ^® Ji (coplanar with ) "C, ^a^^^ 
30 4 5^iatP^Stt<^S4 4 a ^^^-CV^T1i<i:V\ 

i^<Z)J: 5>'^^^S>'ceV^bt^« (features) ^^A/T*V^T^ 

[0 0 0 51 gii oAMfi^^'jry r^>5^— ^:l*5v^T^i. 

;='^aAy X/V-l 4. ^^^^^C0S2 2. . 

/W4 4. ^b-J:t^Pfl:tt0^4 4 a ^^tfffi^^^ti:. 0 

^fE&0«^^^> t-^--Xl/-h. 1^■feX 

40 >5^— . >'l-KS (ring) . ^oJ:t)^!^^^^ • jK— h (bo 
at) t>. :L<O^0tmnt^hti:^:Lttm'^\^^^\ 
[0 0 0 6] ^^^'^(OUPcU. K1i(0^(r> (man-made) 

^vi-^-^^^^o ]S^*o^*X^X-v'(cjifx.^c t 

^5-et^^*acO*tJ|s|-(i, ^5^^.i:V^v^ (few) o 

tnfj;, i^:7r-r-¥^fcfi9 9. 9%T/V'^ -^^^^S^fiS 

X^X-x^j;i^LTS^MAtt (prolonged resistance) 
50 >£r^i-^Oi:»#^ttTV^7t (0»Jx.«. Lee J . Ap 



3 

pL Phys. 6_8 (1 0) . 199 0^11>gi5 0-^^ 
mm) o :i<DX^:^J:Un\t^ ^^^^^X-r-^cO^H (ex 
posure) {Z,mVX^^tr/U^:=^f7M. (A 1 F) M^]^^ 

y'f'>^l^Un<D~'^Xh^ . ( 4 — 1 0 e 

V) -C^5 O^V-^^^^ hn— A/hourO^^/^V-i/ig 
:idXXJ^5 7 3-6 5 0 KCOMft-ecOi^JSgS^^IT^^ 

[0 0 0 7] l.t^'Ltji'ib^h. [^C^^*TT% ^^^hT/i- 
5:-^--fe^^^yi5^;^[^300'-200 0;:^>^^;^ hn — 

*£fer/^^-^- iry ^ AM6^(-fi:> ^9 9. 

(grain size) (C^Btt K>feV^ b^H^ttO (bimo 

dal ) ^)'*. 3K@C7>^«Sia(-t?fcoTS^JS 
S^^^SvMe^2o:=t-r^^^^. ^^"T^^^i^^'Wi^ (mi 
crostructure) ^^-To 3 tlx ^ 0<i: 5 ^cCtS*S^&0 

[0 0 0 8] 

r>>y :;?7(C'Stf®ftS (silica-rich areas 

m\^X. 9 6 0 0 0::rVi/;^ ha — A/hourW±<753SS 

(V^:Js>v^^ ^ifU^ 1^31^1^^ (grain pull-ou 
t) J ) . T/l-^:=^^M.<D:t^i^^it^ (oxyfluoride 

^^^;/:^^(l. AS&^J^;i(i:E^O. 1—2 /zmOr/V^ 

[0 0 0 9] :/^x-^^^(c^br^A$nfcSST:l^^ 
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[0 0 10] 

[l^^^^-r-^^fci^cO^S] ;$:^B^c^-oO«ffi (as 
pect) :/^X'^^^®tttt(^^)SfBT/^^-^ 

[0011] :^mm(DX 4*^O{l0Mt;i^^^t^. ^-^9 

^ly^um^. mmxm99, 5—99. 8%(dt/i-^ 

^t. mo, 5-0. 2%<Dy<^ t^^t^o 
10 [0012] :*:^?gcDfi&0#^<0{|iJffit:i«e^«. S^T/t^ 
^ • -tr^ ^ 5/^*ti|£fll. hVcCV^b^^ttt (unim 

odal) <D3^#^^. 1 5 jLi m— 3 0 ^ ^l^4^^L^ 

tir^ (centered) ^^ffi. ^^-T^o 
[0 0 13] :2^^?gcoftfeO{iyc5(r:^e£^«. 

}h<0:^m\^. m9 9, 5 — 9 9. Smm.%(DTjV^^ 

mo, 5-0. 2Sft%<O^W>':^-i:^^^. -E- 
o^^— K<^3K@^*^^i-^^i^fe?'^V^Li^± (green 

body) ^m^^^:iMt^ mmm^m^^^:rMt^^ 

20 tfo 

[0 0 14] ^mn<o'S.\^^(omm^^^x.\i. ±u<o:)j 
m^'^ox^m^fhtz^^y^y^ummm^fi. k 

[0 0 15] :^^m(om<Dn^^ mmi^^xi^mi^. u 
r<owmf;^:mmt^hmmmKtoxmh^^t:^j:^x^^ 

^^xum^x^s:^^^tmm'r-<^x-h^o :^m^<owm 
30 ^^i^msEt^'^mx'h^ . if-mmn^<oxot^m^<o^x 
[0 0 16] mM(Dm^^^m^^^t\z.^ox. 

[0 0 17] 

[0 0 18] 1. (inventive ) WJpfCOtiS 

Sg^PJ<^lti|sKi. ^9 9. 5wt%— ^9 9. 8wt% 
40 (OT/V^-r^^t^o ^yx^mo, 5wt%— O. 2wt 

[0019] ^Witsftl. T/v^-rm.^co^'e— Y<D^^ 

tc) ^<D^:^i)^m^mAf>'^'^^^^~'<^^^<om.. 'tf^t> 

■Jb^-h\ ^^-r^r ir^V^^o 
50 [0 0 2 0] 0^ L < tl. ^<0^^lt.m I 5 u m— 3 0 
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(centered) o 't^J:t^'h. ^5)^*60^— Kti. tUK&b/c 

3 0 ^^m^^S;t^1^-rX^:=g-r^^W vol OTf^^i: 

[0 0 2 1 1 ^1 5 ;zmJ:^9^i^;6^^:/^$v^ (^$fc8 m 
1 2 M m*«<^) nm^^^L-^mT^^'^- KC05> 
:flJt^. (#(c^0. 5w t %<J: V:^^-<;5S 

XV^MiiZ. (significantly ) :k^\^^^^\Ctp*L>^:^ir 

[ 0 0 2 3 J mm<Dum^. ^^:/^x-^(^^-r^ffitt 

0^P^#m^;lS-:5v^Tff»^tt:^. *^l 5 0;^^-:^^ h 

n— ^/hour(0^:^fiS (gravimetric ) J^^y^Vi/}^ 

[0 0 2 4] !ii6 4>-c^$tt^j:5t-. mm^t^f^mm 
^^yf-^i^mm^. ^mii^Mi^x^mmmx:h^o 

V^^tb^o ^^tll-^. ^m<DUn<Dm^ (firing) O^F^ 

y ;^7tg;65^^^ttfcm. ^i&tt-h<^ (apparent) 
^t^mm^m^^-r^o ^(Di^m (regime) ^C^oV^T. ^ 
rT'^X-^tiJKtl?. (grain boundaries) (;ii^f^o TiX y ;^ • 

(ei^eev^, :$:^P^(7)9 9. 5 %TyW^ • ir^ ^ >^«'J|Sf 
:iBJ:T^9tc^-r<J: ^<Dn^(Dry^-<^ hi^ (tit- 

J-^S-r^ (penetrates) ^ ^ (iS-P.?i:V\ bfc;65o 
'Y(0^fi (HH^) (;ia5fd-<o 

[0 0 2 5] ^m\.tzmM^^y^i^i^mm^:^n^\ch 
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Wim<D^Xm&\^fc^y^^^^^W} (behavior) 
i,:ii^^^f)^t^h'r^ ^i^MST/w^-^fi. 1^1 0^ 1 1 i: 

# (intra-granular adhesion ) tr^M^-^ ^fz:^(Dy^ 

[0 0 2 6] m^(D'^y ^ y^un^(om^<Dr/i-^'r 

1 0 0;f>^^ hn— i^/hour) ^ t d^^ffl ^ixTV^ 
to 0 2 7] :^mJ^<D^^^^dr/i-^^ • ir^ ^ y^UPt 

(compressive strength) ^<i:^300, 000 
p s iX-h^o *tf!iS (flexual strength) *S 

6ti(-fi^>^ce< t ^4 0, ooopsi-cfc^o 

AMe^t^t^^ <i:^^3. 75g/cm' 
-60 f^ffi^ (thermal shock ) ATti. AM6tJt^J^*^2 

0 orx^fe^o 

[0 0 2 8] 2. ^?g<0#)tSf(;o^j^ 

30 (D':^mt. m^(Dmm (green body) ^mj&'T^tz.m^ 
m^^hi\.^BWWM (powdered material ) K^n^b^ 

(firing sequence ) <^$!)^^^tfo 
[0 0 2 9] *^ 9 9 . 5 w t %^ 99. 8 t 

%T>'W^'^^. ^(DrnM (balance) ti^mi^^ivf:i^< 

^^un^m(Dm^ (milling) ':^xn±y^t. ^tl\^m< 
40 (followed by ) mW.<D^^^^^tii^<DU:^n (siev 

ing ) \cx^x^ n^^tib^x^^o m(D^m^y'u-ir 
[0 0 3 0] -K. mm(D^^- h*(Dm^»m^±^^ 

(dimensions) m^<0^<^t^^<^^-"\^^^Mm^th 

50 ^J: 5^-S'J^»•r5r i:tiS^bv\ 
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[0 0 3 1 ] m^m^mm^mmw2:f>^:^!.^^^^j:\^^x 

(as-fired) J UTX^X Vnm^^^fi^tl^ X 

■To 

[0 0 3 2] mm^^mir^tzM^m^^^iv^EE:b\^. 

iff^L.< ti*^5 0 0 0-1 4 0 0 0 p s i a (<J:l9^f^ 
b < (i^ 7000--10, OOOpsia) ciO^Effl-Cfc 

-So m^(ommmm\^. ^ff^b<ti*^i. 8-2. 2g 
[0 0 3 31 -Kmmm^m^^n^t^ ^tm. mm 

m-3 0 MmOP^^S^i-^cDid^^^i^ra • 

3. 7 5 g/cm\ AM6t)(-fil^3. 8g/cm') 
^jS^-r^Ot^^^/^^tf-C, mMtl (pressureless) 
itefe (ambient presure ) X<D^ 

0, 0 0 0 p s i -efc^o ft/hft(f^ft(i. »^ u< 

*^34 0, OOOpsi -Cfc^o 

[0 0 3 4] 0^ b< mi£tim^m-±. ^ 1 4 0 0 

— 1 7 0 O^C. 0^l.<\tmi 6 0 O-'l 6 5 ox:<Dm. 

mx\ i-io^ps. »^i.<it7--smm<om(Dmm 
x\ (air ) ^xmn^n^o 

[0 0 3 5] ^P^<D>^n-t;^(i. ®>^cO®p"o. »^b< 
n^ul^. -</Vv?Y- (bell jars ) . /U^y:^. 

^ X zjf^m^ yn^y^ mm tth K^m ^it^ m^^m ^ 

[0 0 3 6] m<^^:it{^^ mm:^^9yy'i±±^<D 

;Sr:^t;iJ;-5[^ — <D$t^ (otherwise identical material 
s) J:i9/h^v^. 0%^X(DmStX=^y'^l^^^ 

^/hour (2 0^ra#®J-S<3<) ^m(0:r.y^iy^m * 
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[0 0 3 7] WT<^>^MPSW?'ir^lS0!l^#R^boo. 

[0 0 3 8] 
[^JSWI] 

^«jpf^. U'T<Dx.o\^\^x^mv.tLo T/i^^-rmw^ 

fi. 3^^— yV'^y'Vtp-e<7>6^ra<^^ (milling) 

X.. )B^f*^4^<^->y (powdered silica ) irm^-S^t?^ 
ttT. 9 9. 5w t %<^r/l-^■:^i:. 0. 3 w t yoCOv- 
y:^^. ^aSMgO:Jb^<}:t^C a Oi:^;6^^/^^m^^^ 

[0 0 3 9] ^^a^i^t^. li:@2. 5 cm. ff^l. 0 
c mO-r >r ;^ V-i^a V-^^b. _i.o8 0 0 0 p s i a 
JE;^TT2. 2 g/cm'O^S^^-r^^:i4fetC?i^^^ 

;rt:rco n.m^<omm:hmmt^. ^m.^xi e o ox:. 8 

"y^y^^m^. 3. 8 g/cm'<^)«Si:. 2 0 // m 

[0 0 4 0] iK^mt- mmKx.ox) 

««;DPX^tt^ (machined) fe^V^^^^ Tj^^^tt 
[0 0 4 1] 

CF* :02. 10: 1 (^gfLiit (flow r 

atio) 

30 J^ti 3 OmT o r r 

^—7r.> (Coupon) Wl& 3 0 0t: 

z/^X-rS'ia lOV 

i^j^® (RF) a;*; 2 5 0 OW 

•^"7 X-e^S 5 X 1 0 "-r c m' 

RGA>r;r>'^W CF3. CF2. CF. F. O 
(^gS;55j^^>bTv^^jra) 

2 o^r^or«m^^tL/co 

[0 0 4 2] it^^—7^>\t. <ik^(DT/l^^'r^XX:^m 

m-5<mmm(Dm'&i^XXm^m. (true density) tf^ 

3l«9T*fo^o (*;^^^. ± 1 5^V>/;=^ hn-A/ho 
ur) o 

[0 0 4 4] 

[^1] 



(6) 



3 1 2 6 6 



10 



f 

! 
i 
1 




mm 




WesgoAl- 9 9 5 

9 9 . 5%TJV^i' 


4 3 8 


320 


KyoceraA4 7 9 
9 9 . bXTJU^i- 


4 4 0 




KyoceraA 4 8 0 
9 9.95 


8 30 




HyoceraS A- 1 0 0 


7 0 


7 0 


NGKAN- 1 1 

9 9. 9%m{tT)\/^^^Ix 


15 3 






15 2 


127 



[0 0 4 5] ±?^mt^^mhf)^f:i:Xo\^. ^m^^'^n^nm 
[0 0 4 6] 
dium) i:>i5o 

[mi] AM&t)?:tcvDy T^j^^-t^^^fiaiU'efc^o ^ 

[0 3] 3|S^O^^-K^^^^-r^^*g^«<^^^fB 
[ins] n.^<D^^—V^^^^'r^mm(0 (inventiv 



ime] mmm^tm^mm^wm^ntz. (ground) . 

^^•^9^^y^Un (mmM) . (9 9. 9wt 

30 %) ^j^fsTyw^-^ (M^) . :^b^<^:U^i^r7r-r'V (HH 
^) CF4 : O2 = 1 0 : 101 C P:;^^X-r (3 
OmTorr. 2 5 0 OW) bfc^CO^ 

(long-term convergence ) ^^UTV'^^o 
[1117] :*:^?gc^9 9. 5 %r/v^ • ir^ ^ ^;t^^|s^ 
$r 0 ^^l:/^X-r^^t^BUfc^(^>. n^r:^^^ hit 
(grain boundary aspect ratio ) ^^"f IH"Cfc^o 
[HIS] *^0JO9 9. 5%T/V^-^ • -t^^ 

40 ^ smwiy^'y ^-rf^m\^m\^fz.m(o^ n^r::^-<^ hit 

[I1I91 *^§^c^9 9. 5%T/i-^^ * ^'y^yt^Um- 
9. 9wt%^^^mT^i-^^"^'7^y^um<D^^m 
m^m^m (sem) asm^ooom) -cfc^o 

[lai 1] :/^x-x'*^-^<^3 s^pfl^^^o. itm(o 

* 50 (D^^mm^mwim (s em) ^^^k (fe^4 o o of^g^) 
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